Characterization of a Carbon Monoxide-Activated Soluble Guanylate Cyclase from Chlamydomonas reinhardtii.
Signaling pathways that involve diatomic gases in photosynthetic organisms are not well understood. Exposure to nitric oxide or carbon monoxide is known to elicit certain responses in some photosynthetic organisms. For example, Chlamydomonas reinhardtii grown in low-iron media responds to exogenous carbon monoxide by increasing cell growth and intracellular chlorophyll levels. Here, we characterize Cyg11, a gas-responsive soluble guanylate cyclase from the eukaryotic green alga C. reinhardtii that converts GTP to cGMP. Cyg11 transcription is upregulated when C. reinhardtii is grown in iron-limited media, suggesting its importance in nutrient-limited environments. Cyg11 is purified as a homodimer and is activated by nitric oxide (2.5-fold over basal activity) and carbon monoxide (6.3-fold). The heme binding stoichiometry of Cyg11 was found to be one heme per homodimer, an unexpected result based on the sequence and oligomerization state of the enzyme. Gas binding properties, the kinetics of gas binding, and the ligand-modulated activity of Cyg11 are consistent with CO as the relevant physiological ligand.